Increased sensitivity of fibroblasts from amyotrophic lateral sclerosis patients to oxidative stress.
Although the cause of amyotrophic lateral sclerosis (ALS) is unkNown, free radical toxicity is thought to play a pathogenic role. We investigated whether cells from ALS patients are more vulnerable to exogenously induced oxidative stress than cells from controls. We therefore studied the sensitivity of fibroblasts from patients with sporadic ALS (SALS), and from patients with familial ALS (FALS) associated with copper/zinc superoxide dismutase (Cu/ZnSOD) mutations (SOD1-FALS), to the free radical-generating agents 3-morpholinosydnonimine (SIN-1) and hydrogen peroxide (H2O2), and to serum withdrawal. SOD1-FALS and SALS fibroblasts were significantly more sensitive than controls to SIN-1 but not to serum withdrawal. In addition, SOD1-FALS fibroblasts were more sensitive to H2O2 than SALS fibroblasts and than fibroblasts of controls. These results suggest that the mechanism underlying both SOD1-FALS and SALS jeopardizes the cell's defense against free radical stress, and that SOD1-FALS cells are particularly sensitive to H2O2. The latter finding is compatible with biochemical data on the increased affinity of the mutated Cu/ZnSOD for H2O2.